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INTRODUCTION 


The  threaded  connection  is  one  of  the  more  common  methods  of  joining  two  components 
of  an  engineering  structure.  It  is  difficult  to  imagine  a  complex  engineering  structure  that  does 
not  depend  on  threaded  connections  usually  in  the  form  of  standard  screws  or  bolts.  However,  in 
many  cases  the  threads  of  the  connection  may  be  cut  directly  into  a  major  component.  This  is  the 
case  for  many  pressure  vessels  such  as  cannon  breech  closures.  The  problem  of  safety  and 
reliability  of  standard  bolts  is  taken  care  of  by  the  use  of  a  system  of  national  and  international 
standards,  which  insure  the  proper  fabrication  and  material  of  bolts  manufactured  within  the 
system.  The  system  is  built  around  the  30-degree  "V"  thread  in  which  the  internal  and  external 
threads  have  a  somewhat  different  basic  shape,  and  the  more  critical  external  thread  has  stronger 
shape  controls  and  a  larger  root  radius.  This  works  well  in  an  environment  with  the  internal 
threads  cut  in  a  rather  large  component  with  generally  compressive  stresses.  This  may  not  be  the 
case  for  other  structures  where  the  basic  stresses  in  either  component  are  tensile  and  the  size  of 
the  joint  may  be  large  compared  to  the  overall  structure.  In  these  cases,  both  the  internal  and 
external  thread  forms  may  have  to  be  designed  as  identical  high  performance  thread  forms,  and 
other  factors  such  as  the  radial  stress  generated  by  the  joint  may  be  important. 

This  report  will  explore  some  fundamental  structural  characteristics  of  four  different 
thread  forms.  The  first  is  a  7-degree  pressure  angle  buttress  thread  known  as  the  British  standard 
buttress.  It  was  probably  developed  by  Dr.  R.B.  Hey  wood  (ref  1)  as  a  high-strength  buttress  and 
can  be  found  in  the  breech  closure  of  the  105-mm  M68  gun.  The  second  is  a  modified  "V" 
thread  with  a  15-degree  pressure  flank  and  a  37-degree  unloaded  flank.  This  thread  is  of 
unknown  origin  and  is  found  in  a  fixed  joint  of  the  8-inch  howitzer/ 175-mm  gun  breech.  It  is 
included  here  as  an  interesting  example  of  a  nonstandard  thread  form.  The  third  is  the  20-degree 
flank  Benet  buttress,  which  was  developed  at  Watervliet  Arsenal  in  1962  by  Dr.  R.E.  Weigle 
(refs  2,3)  and  has  been  used  on  all  U.S.  designed  cannons  since  that  date.  Last  is  a  variation  of 
the  MJ  30-degree  "V"  with  a  height  that  allows  symmetry  between  the  internal  and  external 
threads.  The  geometry  and  elementary  stress  analysis  parameters  for  these  threads  is  given  in 
Table  1. 

In  this  table,  the  fillet  stress  is  taken  from  the  work  of  Heywood  (ref  1)  and  is  the  average 
of  seven  point  loads  distributed  along  the  loaded  flank  of  the  thread.  The  stress  concentration 
factor  (SCF)  is  derived  from  the  classic  book  by  Neuber  (ref  4)  and  is  the  average  of  an 
approximation  for  smooth  and  squared  off  notches.  The  bearing  stress  and  shear  stress  are 
simple  strength-of-materials  calculations. 
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Table  1.  Thread  Geometry  and  Strength-of-Materials  Stresses 
for  a  Pitch  of  1.0  and  a  Supported  Load  of  1.0 


British  Buttress 

Modified  "V" 

Benet  Buttress 

30-Degree  "V" 

Primary  Flank 

7-Degree 

15-Degree 

20-Degree 

30-Degree 

Secondary  Flank 

45-Degree 

37.15-Degree 

45 -Degree 

30-Degree 

Root  Radius 

0.1251 

0.1360 

0.1333 

0.1501 

Bearing  Height 

0.4000 

0.4512 

0.3394 

0.4300 

Total  Height 

0.5059 

0.5520 

0.4787 

0.5152 

Fillet  Stress 

8.646 

6.897 

5.941 

5.036 

Bearing  Stress 

2.500 

2.216 

2.946 

2.326 

Shear  Stress 

1.380 

1.380 

1.421 

1.373 

SCF 

2.780 

2.566 

2.710 

2.525 

ANALYSIS 


This  analysis  used  the  finite  element  method  to  study  the  general  effects  of  the  following 
three  factors  on  the  fillet  stress  in  a  individual  thread  tooth: 

•  Stress  derived  from  a  uniformly  distributed  load  on  the  loaded  flank 
of  the  thread 

•  Effect  of  stress  concentration  from  the  general  stress  field  of  the  component 

•  Fillet  stress  variation  caused  by  changes  in  the  friction  conditions  simulated  by  the 
uniform  load 

The  analysis  was  done  by  the  finite  element  method  using  the  ABAQUS  code  (ref  5). 

The  analysis  models  one  tooth  of  unit  pitch  along  with  a  1.0  x  1.0  portion  of  an  unspecified 
component.  These  have  been  loaded  and  constrained  to  simulate  a  single  tooth  in  a  long  chain  of 
identical  teeth  with  identical  loads.  This  method  has  been  used  by  this  author  (refs  6,7)  because 
it  allows  the  detailed  study  of  the  different  thread  forms  without  confusing  reference  to  any 
specific  structure. 
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Any  point  load  (W)  on  a  thread  may  be  broken  into  vectors  in  the  axial  direction  and  in 
the  radial  direction  (Figure  1).  The  axial  vector  represents  the  load  being  supported,  in  shear,  by 
this  thread  tooth.  This  load  may  be  averaged  over  the  area  on  the  pitch  cylinder  as  an  average 
load  being  transferred  across  the  joint  or  the  local  "shear  transfer."  This  is  the  nominal  stress 
used  for  all  plots  and  is  always  set  to  a  unit  stress  value  in  the  analysis.  The  vector  in  the  radial 
direction  is  a  reaction  to  the  shear  transfer  and  is  also  averaged  over  the  pitch  cylinder  as  a  radial 
stress.  This  stress  is  a  function  of  the  constant  wedge  effect  and  the  assumed  friction  vector.  The 
friction  vector  can  either  point  toward  the  thread  fillet  in  a  negative  direction  or  point  away  from 
the  fillet  in  a  positive  direction.  A  plot  of  the  fillet  stress  versus  radial  stress  produces  a 
"characteristic  curve"  for  any  thread  form.  In  this  analysis,  there  were  41  load  vectors  applied, 
one  for  each  node  on  the  primary  flank  of  the  thread. 


Figure  1 .  General  geometry  parameters. 
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Along  with  the  stress  due  to  the  applied  thread  load,  a  thread  also  has  an  SCF  in  the 
general  stress  field  of  the  component.  This  stress  may  be  added  to  the  stress  from  the  applied 
thread  load  to  produce  a  new  "combined  characteristic"  curve.  When  the  axial  stress  is 
nondimensionalized  by  the  shear  transfer,  a  family  of  combined  characteristic  curves  is  possible. 
For  this  report,  the  nine  selected  nondimensional  axial  stresses  are  -10,  -5,  -2,  -1,  0,  1,2,  5,  and 
10,  which  serve  to  define  the  behavior  of  the  four  threads  in  this  comparison.  To  finish  out  the 
definition  of  the  analysis  space,  the  coefficient  of  friction  will  be  varied  from  0.0  to  1.0  in  both 
directions.  This  should  give  a  range  that  is  greater  than  any  practical  problem. 

All  four  models  in  the  study  were  done  as  variations  on  the  same  rather  large  mesh,  which 
was  mapped  into  the  correct  geometry  for  the  specific  thread  form.  This  mesh  contained  920 
eight-node  axisymmetric  elements  and  2693  nodes.  The  mesh  had  20  elements  in  each  thread 
fillet  that  would  produce  good  resolution  of  any  reasonable  stress  distribution.  Each  thread  was 
also  given  a  pitch  radius  of  10.0  units  that  has  been  used  extensively  by  this  investigator  as  the 
smallest  reasonable  value. 

RESULTS 

The  results  of  this  study  are  shown  in  Figures  2  through  5.  Each  figure  contains  a  scatter 
plot  of  the  basic  Heywood  results  and  a  family  of  combined  characteristic  curves  for  the  nine 
different  values  of  the  applied  axial  stress.  The  scatter  plot  serves  two  purposes:  first  it  presents 
the  basic  Heywood  results  for  the  fillet  stress  with  zero  axial  load,  and  second  it  provides  radial 
stress  marks  at  different  values  of  the  coefficient  of  friction.  The  scatter  points  are  set  at  uniform 
intervals  of  0.25,  for  the  coefficient  variation  from  -1.0  to  1.0,  with  the  data  point  at  a  coefficient 
of  zero  (the  value  in  Table  1)  shown  as  a  double  symbol.  In  all  cases,  the  plotted  data  represent 
the  largest  principal  stress  in  the  fillet,  at  that  loading  condition.  The  zero  friction  point  moves  to 
the  left  in  successive  figures,  as  the  wedge  effect  of  the  larger  primary  flank  angles  becomes 
greater.  The  higher  flank  angles  also  tend  to  spread  the  plots  over  a  greater  range  of  radial  stress 
and  generally  lower  the  stress  at  small  values  of  applied  axial  stress.  At  high  values  (10.0)  of 
tensile  axial  stress,  the  ordinary  SCF  tends  to  dominate  and  the  characteristic  curves  become 
rather  flat  with  a  value  between  26  and  32  times  the  shear  transfer  rate.  On  the  other  hand,  at 
high  values  of  compressive  axial  stress,  the  results  become  more  complex  and  may  produce  a 
fully  compressive  fillet  or  the  fillet  may  retain  substantial  tensile  stress  values.  In  some  cases, 
the  maximum  principal  stress  may  be  affected  by  the  proximity  of  the  applied  contact  loads 
producing  characteristic  curves  that  do  not  seem  to  fit  into  the  general  family  defined  by  other 
curves.  This  is  always  associated  with  a  positive  coefficient  of  friction  and  a  negative  value  of 
axial  stress. 
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Figure  2.  Characteristic  plot  for  the  7-degree  flank  angle  British  buttress  thread 


Figure  3.  Characteristic  plot  for  the  15-degree  flank  angle  modified  "V." 
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Figure  5.  Characteristic  plot  for  the  30-degree  flank  angle  high  pressure  "V. 


DISCUSSION 


All  four  thread  forms  in  this  report  are  intended  to  be  high-strength  threads  for  critical, 
heavily  loaded  connections.  All  of  the  threads  are  about  the  same  height  and  all  have  generous 
fillet  radii  and  similar  values  for  the  average  bearing  stress.  They  also  are  part  of  a  system  that 
uses  the  same  thread  shape  for  both  internal  and  external  thread  forms,  and  the  shapes  have  a 
built-in  clearance  on  the  unloaded  rear  flank.  Because  of  these  facts,  they  all  have  similar  axial 
SCFs  and  would  produce  similar  performance  in  cases  where  the  axial  stress  concentration 
dominates  the  thread  root  stress  picture.  This  effect  has  been  shown  in  the  three-dimensional 
photoelastic  study  by  this  author  (ref  8).  The  highest  recorded  stress  in  that  experiment  was  in  an 
unloaded  partial  thread  at  the  critical  point  in  the  connection.  But  this  is  not  always  the  case,  and 
stress  from  the  load  on  the  thread  is  of  equal  importance  in  selecting  a  thread  form. 

The  stress  from  applied  thread  loads  does  vary  significantly  in  these  four  threads,  as 
shown  in  Table  1,  and  this  variation  can  be  correlated  with  the  primary  flank  angle.  Larger  flank 
angles  produce  lower  fillet  stresses.  The  threads  with  a  large  flank  angle  also  have  a  lower 
sensitivity  to  variation  in  the  coefficient  of  friction  and  smaller  sensitivity  in  radial  stress  with  a 
variation  in  the  coefficient  of  friction.  To  round  out  the  list  of  improvements  that  can  be  gained 
by  a  high  flank  angle,  the  30-degree  "V"  tends  to  benefit  more  from  the  addition  of  a  compressive 
axial  stress.  This  is  shown  by  the  larger  spacing  in  the  individual  curves  of  the  characteristic 
family.  However,  these  improvements  do  not  come  without  some  penalty  in  the  from  of  a  larger 
radial  stress.  This  does  not  seem  to  be  a  serious  problem  except  in  cases  where  either  component 
is  thin  and  has  a  low  radial  stiffness. 

In  this  analysis,  the  coefficient  of  friction  has  been  varied  from  0.0  to  1.0  with  the  friction 
vector  pointed  in  the  negative  and  positive  directions.  In  a  specific  application,  the  direction  of 
the  friction  vector  is  dependent  on  the  deformation  state  of  the  specific  joint  and  can  only  be 
determined  by  an  analysis  of  the  individual  structural  system.  The  magnitude  of  the  friction  is 
controlled  by  the  materials,  surface  conditions,  and  the  past  history  of  the  specific  structure.  In 
normal  engineering  applications,  the  coefficient  should  be  small  and  will  rarely  exceed  0.5,  but 
the  large  range  demonstrates  the  consistency  of  the  friction  effects.  Again,  the  slope  of  the 
curves  is  a  measure  of  the  sensitivity  of  stress  to  changes  in  friction  and  a  small  slope  is  desirable 
to  reduce  variability  in  the  fatigue  life. 

This  work  should  tend  to  reinforce  the  notion  that  the  elastic  stress  range  in  the  fillet  of 
any  individual  thread  tooth  is  a  complex  function  of  three  factors  that  combine  in  a  nonlinear 
superposition  process.  The  stress  concentration  and  thread  load  stresses  are  of  about  the  same 
importance  and  no  general  conclusions  about  thread  fillet  stresses  are  possible  without  reference 
to  a  specific  threaded  connection.  The  friction  coefficient  effects  are  a  modifier  on  the  thread 
load  stress  and  should  be  small  in  a  well  lubricated  joint.  However,  this  may  not  be  the  case,  and 
friction  can  play  an  important  role  in  thread  fillet  stress. 


7 


CONCLUSION 


This  report  is  an  attempt  to  demonstrate  that  the  stress  in  a  thread  fillet  is  the  result  of 
three  primary  effects: 

•  The  load  being  carried  by  the  individual  thread  tooth 

•  The  stress  concentration  of  the  thread  from  the  basic  stress  field 

•  Friction  conditions  on  the  thread  from  the  component  deformations 

These  three  factors  do  not  superimpose  in  a  simple  way,  and  the  detailed  analysis  of  a  threaded 
connection  is  required  for  most  critical  connections.  Further,  the  fillet  stress  is  a  strong  function 
of  primary  flank  angle  and  the  SCF  is  a  function  of  the  root  radius.  Flowever,  practical  high 
performance  thread  shapes  will  have  similar  root  radii  and  similar  stress  concentrations.  In  cases 
where  the  general  stresses  are  large  and  tensile,  the  difference  in  performance  may  be  small.  In 
other  cases,  performance  will  then  be  dominated  by  fillet  stress  and  friction.  Friction  is  generally 
an  uncontrolled  factor  that  will  tend  to  produce  some  scatter  in  a  fatigue  test. 
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APPENDIX  A 


The  following  appendix  will  provide  added  information  on  the  four  threads  in  this 
report  and  add  data  for  four  more  thread  forms  that  have  been  calculated.  The  information 
includes  basic  geometry  data,  strength-of-materials  stress  parameters,  and  a  full  combined 
characteristic  plot,  using  a  standard  plotting  format.  This  will  allow  the  reader  to  do  a  more 
extensive  evaluation  of  the  elastic  properties  of  the  eight  threads.  The  threads  have  a  wide 
range  of  geometry  parameters  and  have  been  selected  from  over  60  geometries  that  have  been 
taken  from  many  sources. 

Historical  data  concerning  the  design  of  most  of  the  threads  have  not  been  recovered, 
with  the  exception  of  some  general  information  about  the  original  application.  There  is  also  a 
short  descriptive  paragraph  stating  the  source  of  the  particular  thread  and  a  listing  of  the  basic 
geometry  parameters  and  strength-of-materials  stress  parameters. 

The  geometry  parameters  are  shown  in  Figure  la  and  defined  below: 


Alpha  (a)  = 

Beta  (p)  = 

Root  Radius  (RR)  = 

Tip  Radius  (TR)  = 

Addendum  (AA)  = 

Dedendum  (DD)  = 

Total  Height  (HT)  = 

Bearing  Height  (BH)  = 

Shear  Length  (SL)  = 

Square  Off  (SO)  = 


Primary  (loaded)  flank  angle 
Secondary  (unloaded)  flank  angle 
Thread  fillet  radius 

Radius  at  the  tip  of  the  contact  surface 
Height  above  the  pitch  line 
Height  below  the  pitch  line 
Total  of  AD  and  DD 
Projected  height  of  the  contact  surface 
Thread  width  at  the  shear-off  plane 
Construction  width  across  the  fillet 


Heywood  and  strength-of-materials  parameters  for  a  unit  shear  transfer  stress  are: 


•  Fillet  stress  is  the  average  of  seven  calculations  of  Heywood 's  equation. 

•  Bearing  stress  is  the  simple  average  bearing  stress. 

•  Shear  stress  is  the  simple  average  shear  stress  on  the  failure  plane. 

•  Tensile  SCF  is  the  stress  concentration  factor  from  the  work  of  Neuber. 

•  Radial  stress  is  the  simple  wedge  angle  stress  at  zero  friction. 

•  Slope  is  the  average  slope  of  the  characteristic  curve  calculated  from  the  work  of 
Heywood. 
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Thread  Geometry  Parameters 


1 


FRG  BUTTRESS 


This  thread  is  used  on  the  120-mm  M256  gun  designed  in  the  Federal  Republic  of 
Germany.  It  is  shown  on  U.S.  Army  Drawing  No.  F-12528311-1984,  with  an  actual  pitch  of 
10  mm. 


Geometry  Parameters  for  Pitch  =  1.0000: 


Alpha  = 

3.0 

Beta 

— 

45.0 

Root  Radius  = 

0.1250 

Tip  Radius 

0.04 

Addendum  = 

0.2300 

Dedendum 

= 

0.27 

Total  Height  = 

0.5000 

Bearing  Height 

= 

0.3435 

Shear  Length  = 

0.6595 

Square  Off 

= 

0.2158 

Hey  wood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  = 

9.886 

Bearing  Stress 

= 

2.910 

Shear  Stress  = 

1.516 

Tensile  SCF 

= 

2.377 

Radial  Stress  = 

0.0524 

Slope 

= 

10.38 

Figure  2a.  Characteristic  plot  for  FRG  buttress  thread. 
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BRITISH  STANDARD  BUTTRESS 

This  thread  is  similar  to  the  one  used  on  the  105-mm  M68  gun  designed  in  England  in 
the  late  1950s.  It  seems  to  have  been  developed  by  R.B.  Heywood  or  at  least  was  influenced 
by  him.  On  the  M68,  it  has  an  actual  pitch  of  0.33333  inch. 


Geometry  Parameters  for  Pitch  = 
Alpha  =  7.0 

1.0000: 

Beta 

=  45.0 

Root  Radius  = 

0.12055 

Tip  Radius 

0.000 

Addendum  = 

0.2000 

Dedendum 

=  0.3059 

Total  Height  = 

0.50586 

Bearing  Height 

=  0.4000 

Shear  Length  = 

0.7245 

Square  Off 

-  0.1566 

Heywood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  =  8.646  Bearing  Stress 

=  2.500 

Shear  Stress  = 

1.380 

Tensile  SCF 

=  2.608 

Radial  Stress  = 

0.123 

Slope 

=  8.86 

Figure  3a.  Characteristic  plot  for  British  standard  buttress  thread. 
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STUB  ACME 


This  thread  is  used  as  the  muzzle  brake  attachment  for  the  155-mm  Ml 85  howitzer  and 
is  shown  on  U.S.  Army  Drawing  No.  11578384-1970.  Like  all  ACME  threads,  in  actual  use 
it  has  definite  fillet  radii  and  good  tip  radius.  On  the  Ml 85,  it  has  an  actual  pitch  of  0.5000 
inch.  The  standards  show  an  ACME,  Stub  ACME,  and  two  Modified  Stub  ACMEs. 

Geometry  Parameters  for  Pitch  =  1.0000: 


Alpha  = 

14.5 

Beta 

= 

14.5 

Root  Radius  = 

0.0300 

Tip  Radius 

= 

0.0400 

Addendum  = 

0.1400 

Dedendum 

— 

0.1600 

Total  Height  = 

0.3000 

Bearing  Height 

= 

0.2200 

Shear  Length  = 

0.5521 

Square  Off 

~ 

0.4220 

Hey  wood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  = 

10.975 

Bearing  Stress 

= 

4.545 

Shear  Stress  = 

1.811 

Tensile  SCF 

= 

2.998 

Radial  Stress  = 

0.259 

Slope 

= 

10.18 

Figure  4a.  Characteristic  plot  for  Stub  ACME  thread. 


15 


MODIFIED  "V" 


This  thread  is  used  on  the  175-mm  gun/8-inch  howitzer  breech,  as  the  connection 
between  the  ring  and  bushing.  Its  origins  are  unknown,  but  the  style  is  one  commonly  used  on 
guns  at  the  end  of  the  nineteenth  and  into  the  early  twentieth  century.  This  is  interesting,  but 
there  is  only  one  known  application  shown  on  U.S.  Army  Drawing  No.  WTV  F-l  1579239. 


Geometry  Parameters  for  Pitch  =  1.0000: 


Alpha  = 

15.00 

Beta 

=  37.15 

Root  Radius  = 

0.136 

Tip  Radius 

=  0.0000 

Addendum  = 

0.2255 

Dedendum 

=  0.3263 

Total  Height  = 

0.35519 

Bearing  Height 

=  0.4511 

Shear  Length  = 

0.7247 

Square  Off 

=  0.1719 

Heywood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  = 

6.898 

Bearing  Stress 

=  2.217 

Shear  Stress  = 

1.380 

Tensile  SCF 

=  2.407 

Radial  Stress  = 

0.268 

Slope 

=  3.56 

Modified 

-V- 

SCF  =  2.700 


o  Heywood 

-  PluslO 

- PlusOB 

- Plus02 

- PlusOI 

-  NoAxial 

-  MinusOI 

-  Minus02 

-  Minus05 

-  Minusl  0 


Figure  5a.  Characteristic  plot  for  modified  "V"  thread. 
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BENET  BUTTRESS 


This  thread  is  the  result  of  a  fatigue  problem  with  the  original  155-mm  T255  howitzer, 
which  later  became  the  Ml 26,  then  the  Ml 85,  and  finally  the  M284  howitzer.  The  thread  was 
developed  at  Watervliet  Arsenal  in  1962  and  has  been  used  on  all  U.S.  designed  cannons  since 
that  date.  The  pitch  is  usually  0.375  inch,  but  other  sizes  have  been  used. 


Geometry  Parameters  for  Pitch  =  1.0000: 


Alpha  = 

20.00 

Beta 

= 

45.0 

Root  Radius  = 

0.13333 

Tip  Radius 

= 

0.0480 

Addendum  = 

0.2013 

Dedendum 

= 

0.2774 

Total  Height  = 

0.4787 

Bearing  Height 

= 

0.3394 

Shear  Length  =  0.7311  Square  Off 

Hey  wood  and  Strength-of-Materials  Parameters: 

0.1492 

Fillet  Stress  = 

5.941 

Bearing  Stress 

= 

2.946 

Shear  Stress  = 

1.421 

Tensile  SCF 

= 

2.538 

Radial  Stress  = 

0.364 

Slope 

= 

5.71 

Figure  6a.  Characteristic  plot  for  Benet  buttress  thread. 


HIGH  PRESSURE  "V" 


This  thread  is  intended  to  be  used  in  applications  where  good  fatigue  life  of  the 
connection  is  critical  and  the  joint  requires  a  balanced  thread  with  identical  internal  and 
external  forms.  The  same  pitch/diameter  relations  given  in  normal  "V"  thread  standards  also 
apply  here.  This  thread  has  been  given  a  generous  root  radius  from  improved  performance. 


Geometry  Parameters  for  Pitch  =  1 .0000: 


Alpha  = 

30.00 

Beta 

= 

30.0 

Root  Radius  = 

0.15011 

Tip  Radius 

= 

0.0000 

Addendum  = 

0.2150 

Dedendum 

= 

0.3002 

Total  Height  = 

0.5152 

Bearing  Height 

= 

0.4300 

Shear  Length  = 

0.7283 

Square  Off 

= 

0.1733 

Hey  wood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  = 

5.036 

Bearing  Stress 

= 

2.326 

Shear  Stress  = 

1.373 

Tensile  SCF 

= 

2.364 

Radial  Stress  = 

0.577 

Slope 

= 

2.47 

Figure  7a.  Characteristic  plot  for  high  pressure  "V"  thread. 
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EXTERNAL  "V"  (UNR) 

This  thread  is  taken  from  the  thread  standard  (UNR)  for  external  bolting  threads  with  a 
controlled  root  radius.  It  has  the  usual  high  profile  with  a  narrow  top  and  geometry 
representing  minimum  root  radius  and  minimum  total  height  permitted  in  the  specification.  It 
should  have  a  continuous  smooth  curve,  but  has  been  slightly  idealized  with  a  short  flat  in  the 
fillet.  This  produces  a  wide  square-off  dimension. 


Geometry  Parameters  for  Pitch  = 
Alpha  =  30.00 

1.0000: 

Beta 

=  30.0 

Root  Radius  = 

0.1080 

Tip  Radius 

=  0.0000 

Addendum  = 

0.3248 

Dedendum 

=  0.2706 

Total  Height  = 

0.5954 

Bearing  Height 

=  0.5414 

Shear  Length  = 

0.7502 

Square  Off 

=  0.1875 

Heywood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  =  5.036  Bearing  Stress 

=  2.326 

Shear  Stress  = 

1.373 

Tensile  SCF 

=  2.364 

Radial  Stress  = 

0.577 

Slope 

=  2.50 

50 


-20 


SCF  =  2.473 


o  Heywood 

J  -  Plusl  0 

1  - Plu$05 

- Plus02 

— —  PlusOI 

-  NoAxial 

- MinusOI 

-  Minus02 

-  Minus05 

-  Minusl  0 


Figure  8a.  Characteristic  plot  for  external  "V"  (UNR)  thread. 
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INTERNAL  "V"  (UN) 


This  thread  is  taken  directly  from  the  thread  standard  (UN)  for  a  standard  internal 
thread.  It  has  the  usual  small  root  radius  with  a  wide  top  to  avoid  the  larger  fillet  radius  of  the 
external  side.  The  normal  assumption  is  that  the  outer  component  is  predominately 
compressive  and  can  tolerate  the  higher  stress  concentration  of  the  smaller  root  radius. 


Geometry  Parameters  for  Pitch  =  1.0000: 


Alpha  = 

30.00 

Beta 

= 

30.0 

Root  Radius  = 

0.07217 

Tip  Radius 

= 

0.0000 

Addendum  = 

0.2165 

Dedendum 

— 

0.3608 

Total  Height  = 

0.5773 

Bearing  Height 

= 

0.5413 

Shear  Length  = 

0.8750 

Square  Off 

= 

0.0833 

Hey  wood  and  Strength-of-Materials  Parameters: 

Fillet  Stress  =  6.302  Bearing  Stress 

_ 

1.847 

Shear  Stress  = 

1.143 

Tensile  SCF 

= 

3.137 

Radial  Stress  = 

0.577 

Slope 

= 

3.008 

Figure  9a.  Characteristic  plot  for  internal  "V"  (UN)  thread. 
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